Research using habituation techniques has shown that rodents from the same kin group, population, or species share similarities in their individual odours that covary with shared genetic similarities between them, that is, the closer their genetic relatedness, the more similar their odours. We assessed similarities in individual odours across four sibling species of subterranean mole-rats from the Spalax ehrenbergi superspecies in Israel. Mole-rats were habituated to the urine odour of a same-sex individual from one species then tested with urine odours of individuals from two different species of the superspecies. Subjects treated urine odours of individuals from more closely genetically related species as similar compared with the odours of individuals from a less closely related species, showing that the covariance between odours and genes extends across species. These similarities in odour also paralleled genetic similarities determined by molecular analysis: odours of descendent species were perceived as similar to those of their closest ancestral species, suggesting that some qualities of the odour of the ancestral species persist in the descendent species. It is generally assumed that during speciation incipient species develop species-specific markers, including, for example, odour markers, to facilitate discrimination of conspecifics from close ancestral heterospecifics. Our findings indicate that similarities in odours across species are more salient than species-specific odour markers. Such findings may also have important implications for mechanisms of species recognition.
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Research has shown the important role that genes play in determining the qualities of individuals' odours (e.g. Yamazaki et al. 1992) . Much of this research has focused on the genetic differences that result in discriminable differences between odours, for example, in inbred strains of mice, Mus musculus (Beauchamp et al. 1986 (Beauchamp et al. , 1990 ) and rats, Rattus norvegicus (Brown et al. 1987 (Brown et al. , 1990 . Evidence from other studies indicates that the greater the genetic similarity between two individuals, the more similar their odours will be. This 'odour-genes covariance' has been shown in several rodent species, for example (in order of decreasing genetic similarity): sibling golden hamsters, Mesocricetus auratus (Todrank et al. 1998 These findings raise questions about the meaning of the term 'individual odour', which has traditionally been used to refer to the unique qualities of an individual's odour. The assumption has been that these qualities enable discrimination between the odours of different individuals, typically assessed by habituation techniques with unrelated conspecifics (see e.g. Halpin 1986 and references therein; Lai & Johnston 1994) . Results from studies of kinship odours in golden and Turkish hamsters (Todrank et al. 1998 (Todrank et al. , 1999 Heth et al. 1999 ) and African giant mole-rats (G. Heth, J. Todrank & H. Burda, unpublished data) showed that siblings' odours were sufficiently similar that subjects did not spontaneously discriminate between them in habituation tests when the odour donors were unfamiliar. The unique quality of an individual's odour must be subtle, at least in these species, if subjects fail to discriminate between the odours of siblings. Odours of different kin groups (families), however, are sufficiently different to facilitate the discrimination between odours of unrelated conspecifics. Evidence from odour-genes covariance studies (see above) indicates that the qualities of an individual's odour identify him/her not only as a specific individual but also as a member of a particular kin group, population
